Abstract-Generally, measuring the Information and Communication Technology (ICT) maturity is the first step to build a new knowledge system in an enterprise. Knowing their ICT maturity also helps enterprises make a plan for improving the ICT state to strengthen their competitive capability. In this paper, the ICT maturity is based on four main factors: Infrastructure, Application, Human Resource and Policy. The concept of fuzzy set is applied to Analytic Network Process (ANP) to propose a model for measuring enterprise's ICT maturity under uncertain environment. Using group fuzzy ANP approach helps determine more efficiently importance weights of factors and indicators, especially deal with imprecise and uncertain human comparison judgments. A case study is used to illustrate the better new method of ICT maturity measurement.
INTRODUCTION
In the era of information and knowledge, knowledge is one the most important factors for success. Knowledge has become an essential resource that organizations need to manage effectively to get their competitive advantage and develop steadily. Obviously, the knowledge management in organizations depends mostly on the development of Information and Communication Technology (ICT) [1] . With the very fast development of technology, most enterprises wonder what kind of ICT system is suitable for them and how to apply effectively ICT to improve their business. Only knowing their current state of ICT use, the enterprises could decide this question.
To measure the ICT maturity, we have to know the importance weights of each factor and their indicators. Therefore, an analytic Network Process (ANP) is used for determining the weights due to the fact that this method has been widely used in dealing with various kinds of MCDM problems. In addition, the uncertainty on judgments of many decision-makers exists and the conventional ANP cannot reflect the human thinking style yet. That is why a group fuzzy ANP approach is introduced to make up for that deficiency in determining the factor weights.
The following parts of paper consist: Session II defines ICT maturity and introduces a measurement for it. In Session III, the review on fuzzy ANP approach will be given. Session IV proposes a model to measure enterprise ICT maturity using group fuzzy ANP. An illustrative example is presented in Session V. The paper will be ended by conclusion part. 
II. DEFINITION, MODEL, MEASUREMENT OF ICT MATURITY

A. Definition and Model
ICT maturity of an enterprise is the state of an enterprise when it achieves the full development state in using ICT to support its business. In other words, the ICT maturity level shows how well an enterprise"s ICT use is [2] . In order to determine the current maturity state of ICT use in an enterprise, it is required to carry out measuring the ICT maturity of that enterprise. Following is the model to measure ICT maturity of an enterprise proposed by Pham [3] . There are four main ICT factors inside an enterprise: ICT Policy, ICT Infrastructure, ICT Application and ICT Human Resource.
 ICT Policy: regulars or procedures of using ICT in an enterprise to benefit their business efficiency.  ICT Infrastructure: devices and services, such as server, PC, laptop… This infrastructure is to store, process and communicate information.  ICT Application: applications that support an enterprise doing its business.  ICT Human Resource: staff literacy, skills, IT experts, IT leaders, ICT training, R&D activities… Each of ICT maturity levels is characterized by major ICT factors: Policy, Infrastructure, Application and Human Resource. The measure of ICT maturity needs to collect all data about ICT usage according to 4 major factors.
B. Measurement for ICT Maturity
This paper will use the measurement proposed by Pham, see Table I . The column "Stage" combines indicators with development stages. The ICT maturity index (ICTMI) will be calculated by following formula: 
The fuzzy extent AHP approach was proposed by Chang [5] . Let X={x 1 ,x 2 ,…,x n } be an object set, and G={g 1 ,g 2 ,…,g n } be a goal set. According to the method of Chang"s extent analysis, each object is taken and extent analysis for each goal g i , is performed respectively.
Therefore, m extent analysis values for each object can be obtained, with the following signs:
..., , 2 1 , where all the 
is defined as following (see Fig.  3 .):
 The value of fuzzy synthetic extent with respect to the i th object is defined as:
where
The degree possibility for a convex fuzzy number to be greater than k convex fuzzy numbers i M i= (1, 2,…,k) can be defined by:
then the weight vector is given as:
where A i (i=1, 2, …, n) are n elements.  Normalize the weight vectors:
IV. THE PROPOSED MODEL FOR MEASURING ICTMI
The group fuzzy ANP method [6] is applied in this model to measure an enterprise"s ICT maturity. The process of measurement includes following steps:
Step 1: Define measuring factors and linguistic variables. Firstly, define measuring factors. As presented above, the measurement of ICT maturity consists of 4 main factors. Each factor has its own indicators: 11 indicators for Infrastructure (I), 14 indicators for Application (A), 12 indicators for Human resource (H) and 10 indicators for Policy (P).
Then, define the appropriate linguistic variables for the importance weight of factors and indicators. This paper suggests linguistic terms that can be expressed in positive triangular fuzzy numbers. See Table II. Step 2: Determine the weight vector of factors and indicators.
Firstly, collect judgments in term of linguistic variable from a group of experts then create pairwise comparison matrices. Calculate consistency index (CI) and consistency ratio (CR) to determine the consistency level from each expert. Use formula (3) and take the average values to obtain the combined comparison matrix for whole group of experts.
The local weight vector of factors is determined by using formulas (6) to (12). Then it is normalized by using formula (13). Next, develop the dependent matrix of factors from inner dependent matrices with respect to each factor. The interdependent weight of factors is derived from local weight vector and dependent matrix of factor. The importance weights of indicators can be calculated in the same method above.
Step 3: Calculate the ICTMI. Use formula (1) to calculate the ICTMI.
V. ILLUSTRATIVE EXAMPLE (CASE STUDY)
The following example demonstrates the applying proposed method to calculate the ICTMI. A group of 3 experts had convened to measure the ICTMI of an enterprise. They used a questionnaire based on indicators (Table I) Then apply formulas (7) to (10) to calculate the fuzzy synthetic extent values: 
Then, use formula (12), (13) to calculate the local weight vector of factors:
Therefore, the weight vector is The vector of factor weight in respect to Policy (P) is 
VI. CONCLUSION
This paper contributes to an aspect of building a knowledge system by doing the very beginning step. That is measuring the ICT maturity level in an enterprise. The model of ICT maturity used includes 4 main factors ICT policy, ICT infrastructure, ICT application and ICT human resource. A group fuzzy ANP approach is used to determine efficiently important weight of each factor or indicator to ICT maturity. The proposed model using fuzzy set helps to deal with imprecise and uncertain human comparison judgments. The group approach also helps get more effective in assessment by collect judgments from many experts, not only one expert. With the obtained result, the enterprise can evaluate their current ICT maturity, so that they make a plan to improve their ICT state.
